Overtfeldt, on its internal conditions. However, unlike Overtveldt, I will focus on the institutional infrastructure that supported that success, rather than the individual brilliance of its faculty and the cultural conditions-such as the work ethic, a debating culture, and common beliefs-to which Overtveldt ascribes its success. Setting aside the issue of whether Chicago's economists were naturally more brilliant than others (a claim I doubt), the cultural conditions Overtveldt attributes to the Chicago School will be seen here as the consequence of the institutional infrastructure that was built in the post-war era in the department of economics at the University of Chicago, not its cause.
T. W. Schultz, head of the Department of Economics at the University of Chicago from
1946-1962, believed that research success was not the product of a string of coincidences, but rather the result of a favorable and efficient organizational context (Teixeira 2008, forthcoming) .
Under his watch, the Chicago School built an institutional infrastructure that is often called the "workshop system." Chicago's famous workshops are often misunderstood as simply a variant of the seminars that are part of every economics department's life today; from this perspective, the fact that everyone has seminars, and that Chicago's were particularly successful, suggests that it must be the combination of the unique atmosphere of the University and the individuals involved which explain the School's success. I will argue, however, that Schultz' instinct was right: the workshop system, initiated in the late 1940s and early 1950s and built upon the department's existing teaching of a set of "tools of analysis" in price and monetary theory and statistics/econometrics, created an integrated framework for research and teaching that enabled the expansion of the Chicago approach to economic science across the disciplinary spectrum (and eventually beyond). To use Kuhnian language, the workshop system provided the means for the normalization of the Chicago paradigm. The workshop system's success as a means for normalizing science is no mistake; as we will see, part of its roots lie in the attempt to design a laboratory for applied economic research. For the scientific community of economics, the ubiquitous presence of the Chicago approach is as sure a sign of its dominance as "normal science" as the number of its Nobel laureates.
The Chicago School can trace its roots back to the emphasis on price theory and the economic organization of a free enterprise economy provided by Frank H. Knight and Jacob
Viner as early as the late 1920s (Emmett 2008) . For our purposes, however, the first steps toward the institutional infrastructure built in the mid-1950s were taken in the early to mid-1940s, when Frederick Harbison initiated the Industrial Relations Center, Jacob Maschak took over as research director at the Cowles Commission, Milton Friedman was at the National Bureau of Economic Research (NBER), and the agricultural economists from Iowa State University moved to the University. The second section of the paper will briefly trace the development of the teaching and research infrastructure up to the departure of Cowles in the mid-1950s. The Cowles Commission departure, along with several other events in the department in the early to mid1950s, precipitated the formal creation of the workshop system. The third and fourth sections, then, are the heart of the paper, outlining the construction of the workshop system and its initial implementation through the department's Economics Research Center, during the period from the mid-1950s to the mid-1960s, and examining how it "normalized" the Chicago approach. The last section of the paper discusses briefly how the workshop system expanded across the department and reached outside to other parts of the university by the early 1980s. But before we turn to these sections, the first section will provide some background on developments at the University of Chicago related to the design of teaching and research during the presidency of Robert Hutchins .
I should add a couple of warnings about the limitations of this study. First, the focus is on activity within the department of economics. By the 1950s, the Chicago School reached to the Law School and the Graduate School of Business, and the workshop system was gradually adapted to those environments, at least as a vehicle for organizing faculty research. To make this a manageable paper, however, I have concentrated attention on the activity in the department, which is where the workshop system was created. Secondly, my account relies heavily upon the Records of the Department of Economics and material gleaned so far from the Chicago Oral History Project. Unfortunately, the Records of the Department of Economics for the post-war period are only beginning to become accessible, and I have interviewed only a few of the many Chicago faculty and graduate students from the post-war period. However, I expect further research will only strengthen the argument made here, providing greater detail about the operation of the workshop system and a richer account of debates within them.
I. Background
Since its beginnings, the University of Chicago has been at the forefront of academic reform in liberal education and graduate research. The presidency of Robert Hutchins, from 1929 to 1951, is particularly noted for efforts at the reform of undergraduate liberal education (McNeill 1991; Levine 2006) , but changes in the Hutchins' years also had an effect upon graduate education and research. Shortly before Hutchins took office, the four graduate divisions (biological sciences, humanities, physical sciences, and social sciences) were separated from the College. By the early 1940s, the department of economics no longer carried any responsibility for undergraduate instruction, and even when the Division of Social Sciences regained some control over undergraduate education in the late 1950s and early 1960s under Provost and then President Edward Levi, the control was only over upper-division students. Hutchins' centralization of undergraduate education in the College, then, freed the department of economics from the need to somehow reconcile the demands of undergraduate education with its mission of graduate education and research. I have previously sketched the story of the transition from the late 1920s to the early 1950s, emphasizing the role that "entrenching disciplinary competence" played in the construction of the program of graduate study (Emmett 1998 ). For our purposes here, the important part of my previous argument is that the department's curricular reform efforts were designed to make the work of an applied policy science a common venture for its participants, faculty and graduate students alike. Graduate study and faculty research became integrated, with the "workshop" functioning as the infrastructure of that integration.
Hutchins' innovations followed on the heels of a decade of efforts by Chicago's social scientists to create an infrastructure to support empirical, interdisciplinary research. The construction of "Eleven twenty-six"-the Social Science Research Building at 1126 East 59 th Street-included rooms for research groups to meet to work and hold seminars, as well as conduct statistical data analysis, data storage facilities, and several social scientific laboratories.
No undergraduate teaching was conducted in the building, and the offices of academic staff engaged in undergraduate teaching were housed elsewhere. Most of the space for statistical work was housed on the building's fourth floor, where one would also find the offices of economists Henry Schultz, Harry Millis and Simeon Leland (Bulmer 1984, 195-98) . Eventually, as we will see, the Cowles Commission was also housed on the fourth floor. Empirical work by the institutional-minded economists who preceded the Chicago School at the University of Chicago was spurred by the common empirical orientation developing among Chicago economists in the 1920s (Rutherford 2008, forthcoming) .
Another aspect of the department's activity during the post-war period that needs to be mentioned at the outset is its admission policy. From the late 1940s until the early 1980s (and to a certain extent even today), the department admitted to its graduate program almost anyone who expressed a serious interest in attempting economics research and could show aptitude for theoretical and quantitative analysis. As many as a hundred students per year entered the program during the 1950s, and admitted students still numbered in the dozens in the late 1970s.
A high failure rate on the preliminary examinations was the primary mechanism of academic control over the graduate population. Rather than admitting only those who the department was certain could meet its standards, Chicago welcomed many, but promoted to continued research only those who showed early aptitude in the mastery of economic theory and empirical methods required for membership in the scholarly community of an applied policy science. ) and Cowles over both theory and measurement. Less obvious, but more important for our purposes, was the context within which Cowles' research and, eventually, the debates took place.
II. Setting the Stage: the 1940s
Once the Commission was up and running at Chicago, a permanent complement of both faculty and staff supervised the common overall research program, and several research associates (usually recent Ph.D.s or junior members of the economics department) stayed for a year or two to work on parts of the project. 6 The Commission also attracted visiting professors who were guests for a year. Finally, Cowles was able to fund several fellowships each year for doctoral 5 The previous director (1939) (1940) (1941) (1942) foundations. The NBER also provided funding for the Commission's work on a price control study (Katona 1945) . The discussion served a implicit methodological control function, in a manner analogous to the role that workshop discussion served later in the department. A particular "Cowles" analytical method was reinforced in the regular seminars, characterized by four requirements: every study should exhibit i) a system of simultaneous equations; ii) error terms in some of the equations to reflect randomness; iii) use of time series; and iv) mathematical work to make older empirical data sets suitable to Cowles-style analysis (Economics 1953, 31 The early work of the Cowles Commission, the IRC, and the agricultural economics seminar provided efforts to marshal the research efforts of doctoral candidates, faculty researchers and research associates in common pursuits. The use of the word "laboratory" in Eleven twenty-six reflected the nature of their projects. A group of scholars, in the same or different research fields, would join together to carry out a research project. Graduate student assistants would work in a common space (the lab) on various aspects of the project, which often also required field work to gather data. The statistical laboratories provided space for the "computers," who also worked in a common space doing the calculations they were asked to carry out on mechanical devices and then checking each other's work. But until the end of the 1940s, these efforts remained on the fringes of the department's activity; complementary to the department's graduate study and faculty research, but functionally independent of the department's mission. Further changes in both the integration of faculty and graduate student research and the graduate curriculum were required to create the unified model of study and research that the workshop system represented.
III. The Workshop System
The construction of a unified model for scientific research in economics by both graduate students and faculty required two things: the re-organization of faculty and graduate student research, and a re-conceptualization of the curricular requirements of graduate education.
Around 1950, Gregg Lewis sketched out the problem and a vision for such a re-organization and re-conceptualization in a memo to Schultz and the department: "I have been discomforted for some time," he said, "by the belief that graduate faculties of economics generally are neglecting their responsibilities for making economics an effective science and for training their students as scientific craftsmen." Both faculty and graduate students would need to learn new habits and skills, and develop the "instincts of workmanship" appropriate to scientific research (quoted in Emmett 1998, 146) . While this required more than just a re-organization, Lewis thought that an idea suggested to him by Arthur Burns 12 would provide an institutional framework for these skills and habits to be learned:
Each professor-whether of money and banking, business cycles, public finance, or what not-will have his own laboratory. He will have one or two assistants who would share responsibility for the laboratory, and other assistants as needed.
The students (doctoral candidates) in a certain subject will get their training in the laboratory, by working on some project. The individual assignments will be of limited scope, but it will be the function of the professor in charge to see that they fit together. The projects will grow out of the research program of the laboratory and will be supervised closely. (quoted in Emmett 1998, 147) Lewis himself tried to implement this lab model 13 and Rees. Neither of these "research seminars" were quite workshops, and we do not yet know if they were funded externally. 13 The Burns/Lewis laboratory model was closely related to activity at the NBER, which wanted research projects that fit together, work for each research participant that could be clearly seen as part of the larger project, and a common work space where the work of research assistants could be closely supervised. Methodological uniformity was less important at the NBER (and in Chicago, at the IRC) than physical proximity and sub-divided labor. Burns' conception of a laboratory reflects the NBER's emphasis. In the late 1940s, the Rockefeller Foundation was a major supporter of our work in agricultural economics. There was a project for which I had primary responsibility on which six or seven students were involved in writing their dissertations. I was concerned with the problem of coordinating their work and meeting the objectives of the project. Instead of each student working entirely on his or her own, we decided to meet on a weekly basis. Prior to each meeting, one student would prepare a paper that was distributed to the others in advance so that they could read it and come prepared to assist the author in improving it. The paper was not presented at the meeting except by a brief summary. Nearly all of the meeting was devoted to the discussion of the presenter's research. Hammond, Friedman started his workshop on a small scale in 1951 (Hammond 1999b (Hammond , 453, 1999a , about the same time that Lewis was trying to start his lab. Friedman was able to initiate the workshop fully in 1953 when he received an honorarium from the Ford Commission on Money and Credit (Hammond 1989, 49-50) ; in 1954 a three-year grant was obtained from the Rockefeller Foundation (Hammond 1999a, xiii) . The workshop was described in the Announcements for 1952 as:
An experiment in combining training in research and learning of subject matter organized around a continuing investigation into monetary factors in business cycles. Students participate in this central investigation, both directly and by undertaking individual projects in the general area. Each project is directed toward the preparation of a report of publishable quality. Guidance is provided on general reading in the field, and informal seminars are held from time to time to discussion general issues or specific projects. Students are required to give full time to the workshop; they receive three credits per quarter of registration.
Gary Becker has provided us with a glimpse of the Money & Banking workshop in its
early days. The graduate students who had registered in the workshop (including Becker himself)
were allocated a room in the basement of the Social Science Research Building for their work, 15 and they met twice a week to discuss a paper written by either one of the participants (faculty or student) or a visiting professor. The paper for discussion was circulated ahead of time, and participants were assumed to have read it in advance. The paper presented provided a platform for discussion of theoretical, methodological, and empirical issues facing economic researchers in their current work. After the first year, the funding for the workshop was provided by the Rockefeller Foundation (Becker 1991, 144-46) . Between Johnson's workshop-style research project group and Friedman's workshop (late 1940s to 1955), the research half of the workshop system came to be.
The research side of the workshop system still lacked a curricular corollary. However, in 1954 However, in -1955 (the last year of the Cowles Commission's residency in Chicago), the department did unveil a significant change in its program of graduate study which paved the way for fuller implementation of the workshop system. The requirements for doctoral study in 1940 were 15 Was the original plan to provide laboratory space? My current understanding is that workshops quickly departed from the Burns/Lewis laboratory model with common work space.
described earlier in the paper. Students were required to have broad disciplinary knowledge and to specialize in three fields, of which one had to be economic theory, which included monetary economics. These requirements did not substantially change until 1954, although the department's field strengths had had expanded to include agricultural economics and the economics of consumption. The change initiated in 1954-1955 required students to take courses in economic theory, economic history and statistics as part of their program of study, and to pass a set of preliminary written field examinations in price theory and monetary theory. The student would then specialize in one other field, in which they would take courses providing an economic analysis of that area of knowledge, and eventually another preliminary exam. The price/money prelims (the "core" exams) were administered at the conclusion of the spring quarter of the first year of the doctoral program. The preliminary examination in their specialization was usually written in the second or third year of their program. Where the department had previously maintained high failure rates on all preliminary exams (see above), the core exams at the end of the first year now became the major obstacle to participation in the research program of the department. Students could, and did, re-take the core exams after an initial failure, but the workshop system succeeded in part because the population of students working in them as research "apprentices" was much smaller than one might have estimated from the program's entering class.
The departmental description in the University Announcements also underwent a change in 1954 that identified how the new curricular requirements were going to be worked out over the next several years. An "introductory" statement was added, which began:
The Department of Economics views the central problem of economic science as that of understanding the social organization of human and other scarce productive resources: principally the allocation of these resources among alternative uses by a system of exchange. The purpose of the Department is both to train economic scientists and to advance economic science.
At the end of the introductory statement, the connection between training scientists and advancing science is made: "The Department devotes a large proportion of its resources to research and research training. Some of the research is organized on a continuing basis by one or more faculty members working with associates and students in research centers and workshops."
Lewis' vision of the department as a laboratory for economic science was closer to its full realization.
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The following years saw the maturation of the workshop system. But before passing on to its expansion across the department and, indeed, the university, we need to look more closely at the infrastructure the model provided for the department's eventual success. Figure 1 provides a schematic conceptualization of the model. Figure 1 at the bottom, as new graduate students. Even students with significant background in economics were not excused from the core courses in price theory and money. Some perhaps grumbled about the requirement to sit through theory they had learned before, but the department thought it necessary because the core courses taught the tools that students would be using throughout their program. To emphasize the point, let me quote from a memo from Schultz to the department at the beginning of the Fall Quarter in 1957 (Department of Economics, University of Chicago Records, 1912 -1961 : the core courses, he indicated, provided the "tools for analysis"-not just theoretical knowledge, not ideological perspective, but tools. 17 When I asked a student who entered the program at the end of the period we are considering what students in his generation did to pick their dissertation topic, he said that they would pour over the price theory books by Stigler (1966 ), Friedman (1976 , and Alchian and Allen (1969) again and again trying to make the use of the tools almost second nature, and then think of ways to apply them to common issues that they had not been used on before (Thurman 2005) .
Students enter the diagram in
The core exams examined whether a student had sufficiently mastered the use of the tools to move onto the project of applying them to a specific area of economic research. After a couple courses in the research area, plus successful completion of the core exams, students were ready to become research apprentices. Their apprenticeship took place in the same setting that the masters and other researchers were conducting their research-the workshop. Once the workshop system spread across the department, few if any researchers, student or faculty member, were conducting their research outside the framework of the workshops.
In the Chicago workshop system, completion of a dissertation may have completed your apprenticeship and qualified you to continue conducting research and teach in their particular sub-field of economics, but it did not necessarily make you a master of the discipline. Chicago operated in reverse of the way most economics departments function with regard to who teaches the entry-level theory courses. For Chicago, only the very best could help students begin to grasp intuitively the analytical power of the tools, and only they should be trusted with teaching the core courses. Thus, from the late 1920s until the early 1980s, the core price theory course was primarily taught by Viner, Knight, Friedman, Gary Becker and Al Harberger. And from 1948 to 1977, Friedman was the primary professor for the required money course.
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In order to facilitate the adoption of the workshop system across the department, the Economics Research Center was created in 1957. The purpose of the Center was to "co-ordinate the research and research training activities of the Department" (Announcements, 1957, p. 230) .
The Center supported the organization and scheduling of workshops, distributed papers to workshop members, provided computer services, maintained the department's reference library, and published the research output of the workshops in the series "Studies in Economics." At its inception, the Center co-ordinated activities for seven workshops or research groups: But how was all this workshop activity funded? The answer to that question at one moment in the department's history comes from a memo that Schultz wrote to the department in September 1956. After identifying the teaching assignments and the workshops and research groups operating during the 1956-57 academic year, Schultz goes on to detail the department's external funding (see Table 1 ). The key participants are no surprise: Rockefeller and Ford dominate the list, and provide a significant portion of the funds for the operation of the workshops and specific research projects. 19 Johnson tells us that Schultz sold the workshop idea to the Ford Foundation, which promptly started workshops at four other universities in the mid1950s. But the workshop system did not fit the other programs well, and Ford eventually stopped funding all workshops, including those at Chicago (Johnson 2002, 2) . But Chicago's success allowed it to find other funding sources to fill the gap. Schultz was also the origin of the Ford Professorships, which the Foundation also gave to the other universities that it tried the workshop model on. The Professorship funded a visiting professor for a year, which allowed the department to maintain the Cowles' tradition of including leading international scholars in the research activity of the department. The rest of the funds provided for specific research projects, post-doc fellowships, or graduate student fellowships. The fellowship funding indicated in The answer to that varied by the workshop. The agricultural economics seminar and
Harberger's public finance workshop were largely closed; only the faculty and graduate students involved in the project met, members presented at various stages of their research, and discussion was focused on obstacles that the researcher/student faced and how they might be overcome (Harberger 2002; Muth 2002 everyone was expected to have done their reading. However, Friedman's workshop had the unusual practice of not allowing the paper's author to present the paper; instead, Friedman would begin by asking if there were any questions about the first page of the paper, and then proceed through the entire paper page by page asking for comments. Of course, if a paper generated a lot of discussion, the page-by-page procedure would eventually be set aside as debates raged over the paper's use of the analytical tools, its methods and data, and its policy consequences. 
V. Expansion and Contraction
By the mid-1960s, then, the workshop system was fully developed at Chicago, and was integral to almost all of the research conducted by the department. While declining graduate student enrollments and lengthening completion time-periods precipitated the study, the Commission returned frequently to the striking dichotomy between the students' experience of post-graduate research in the two science divisions-where students were quickly integrated into laboratories and functioned in research teams including faculty and technical staff-and the "lonely scholar" experience of most students in the humanities and social sciences divisions. Not only did the students in the sciences complete their degrees sooner, but they also reported a more satisfactory experience. Gary Becker and Stephen Stigler (son of George Stigler) were members of the Commission, and the economics department's workshop system was soon circulated as a possible model for other humanities and social science research.
The Commission's Report (known as the Baker report because the Commission's chair was Keith M. Baker, now at Stanford University) recommended the establishment of research institutes in both the humanities and social sciences divisions. Each institute would centralize the 24 Robert Lucas was one of the products of Harberger's government finance workshop. Two books collect the production of the workshop's research: Harberger (1960) and Harberger and Bailey (1969) .
administrative functions necessary to run a large set of workshops and research seminars (Baker 1982 
Conclusion
The success of the Chicago School of Economics has been attributed to its ideological positioning, the power of its ideas, and the brilliance and strong work ethic of its leaders. The argument made here is that the adoption of the workshop system in the 1940s catalyzed Chicago's success. Am I arguing that, in the absence of the workshop system, Chicago economics would not have had success? No. But the foundation of the School's success lies not in the power of its ideas or the brilliance of its people, but rather in the daily grind of its research workshops, which normalized the coupling of the tools of price theory and empirical research to produce an applied policy science. 
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